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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  facsimile  device 
having  an  image  memory. 

Related  background  art 

In  a  prior  art  facsimile  device  having  an  image  mem- 
ory,  whan  a  document  image  is  to  be  sent,  the  read  doc- 
ument  image  is  stored  in  the  image  memory  and  the 
document  image  is  read  from  the  image  memory  after 
the  entire  document  image  has  been  stored  in  the  image 
memory  (a  store-and-send  methos).  The  store-and- 
send  method  is  advantageous  over  a  simultaneous 
send  methods  in  which  a  document  is  sent  while  it  is 
read  in  that  the  document  can  be  read  faster  so  that  an 
operator  can  sooner  bring  the  document  back.  However, 
it  has  the  following  disavantages. 

In  a  store-and-send  method,  a  large  capacity  image 
memory  is  required  because  the  document  is  temporar- 
ily  read  into  the  image  memory.  Further,  an  image  con- 
verter  and  a  decoder  are  required  to  convert  the  read 
image  data  to  be  compatible  to  a  receiving  capability  of 
a  receiving  device  because  a  call  to  and  negotiation  with 
the  receiving  device  are  made  after  the  document  has 
been  read. 

For  example,  in  a  the  facsimile  machine  described 
in  the  document  EP-A-0  337  772,  the  reading  and  the 
transmission  of  the  image  data  information  stored  in  an 
image  memory  starts  after  one  page  of  the  image  data 
has  been  stored  in  the  image  memory  and  the  storing 
of  the  image  data  information  ends  when  the  image 
memory  is  full.  If  the  event  finally  occurs,  the  communi- 
cation  is  terminated  with  error.  If  a  long  size  document 
is  to  be  read,  it  takes  a  long  time  for  storing  read  image 
data  in  a  memory,  so  that  a  long  waiting  time  occurs  for 
starting  the  transmission. 

Furthermore,  in  a  conventional  facsimile  machine, 
the  memory  is  quickly  full  because  the  image  data  infor- 
mation  stored  in  the  image  memory  is  not  quickly  read. 

The  store-and-send  method  is  described  in  US  pat- 
ents  numbered  US-A-4,796,092,  US-A-4,81  4,890,  US- 
A-4,772,955,  US-A-4,845,569,  US-A-4,827,349,  US-A- 
4,81  1,385  and  US-A-4,922,349  but  none  of  them  pro- 
poses  a  solution  to  the  above  problems. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  improve  a 
facsimile  device  in  the  light  of  the  above. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  a  facsimile  device  which  can  rapidly  read  and  send 
a  document  without  requiring  a  large  capacity  image 
memory. 

It  is  still  another  object  of  the  present  invention  to 
provide  a  facsimile  device  which  attains  high  speed 
processing  without  requiring  a  large  capacity  image 
memory  which  has  been  needed  in  the  prior  art  store- 

5  and-send  method  and  without  requiring  the  conversion 
of  the  stored  image  data  when  it  is  to  be  sent. 

Other  objects  of  the  present  invention  will  be  appar- 
ent  from  the  following  detailed  description  and  the  ac- 
companying  drawings. 

10  The  above  objects  are  achieved  by  a  facsimile  de- 
vice  as  set  out  in  claim  1  and  a  method  as  set  out  in 
claim  4. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
15 

Fig.  1  shows  a  sectional  view  of  one  embodiment 
of  a  facsimile  device  of  the  present  invention, 
Fig.  2  shows  a  block  diagram  of  a  control  unit  in  the 
embodiment, 

20  Fig.  3  shows  a  time  chart  of  a  process  timing  of  a 
scanner  unit  and  a  communication  control  unit  in  the 
embodiment, 
Fig.  4  shows  a  change  in  time  of  a  memory  capacity 
of  an  image  memory  in  the  embodiment, 

25  Fig.  5  shows  a  time  chart  of  a  process  timing  of  the 
scanner  unit  and  the  communication  control  unit  at 
a  memory  full  mode  in  the  embodiment, 
Fig.  6  shows  a  change  in  time  of  the  memory  ca- 
pacity  of  the  image  memory  at  the  memory  full  mode 

30  in  the  embodiment, 
Fig.  7  shows  a  flow  chart  of  an  operation  in  the  em- 
bodiment, 
Fig.  8  shows  a  flow  chart  of  an  operation  in  the  em- 
bodiment, 

35  Fig.  9  shows  a  block  diagram  of  a  flow  of  image  data 
in  the  embodiment, 
Figs.  10A  and  10B  show  status  of  memory  blocks 
in  the  image  memory  in  the  embodiment, 
Fig.  11  shows  detail  of  the  image  memory  307  and 

40  the  communication  control  unit, 
Figs.  12Ato  12C  show  structures  of  data  managed 
by  a  memory  control  unit  in  the  embodiment, 
Fig.  13  shows  a  chart  of  communication  sequence 
among  the  memory  control  unit,  a  data  reservation 

45  unit  and  a  transmission  control  unit, 
Fig.  14  shows  correlation  between  a  remaining 
memory  capacity  and  a  transmission  time,  and 
Figs.  15Ato  15G  show  flow  charts  of  CPU  process- 
ing. 

50 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  the  present  invention  is  now  de- 
55  scribed  in  detail  with  reference  to  the  drawings. 

Fig.  1  shows  a  sectional  view  of  one  embodiment 
of  the  facsimile  device  of  the  present  invention. 

The  facsimile  device  comprises  a  control  unit  302 
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for  controlling  the  entire  device,  a  printer  unit  309  for 
printing  out  an  image  on  a  record  sheet,  a  scanner  unit 
310  capable  of  reading  the  image  in  accordance  with  a 
resolution  power  and  a  sheet  size  of  a  destination  de- 
vice,  a  console  panel  (or  operation  panel)  312  for  dis- 
playing  various  messages,  and  a  key  pad  31  3  for  enter- 
ing  data  by  keys  314. 

Fig.  2  shows  a  block  diagram  of  the  control  unit  302. 
The  control  unit  302  comprises  a  ROM  304  which 

stores  program,  a  CPU  305  for  controlling  the  entire  fac- 
simile  device  in  accordance  with  the  program,  a  RAM 
306  for  temporarily  storing  data  to  be  used  by  the  CPU 
305,  an  image  memory  307  for  storing  image  block  by 
block,  a  communication  control  unit  308  for  controlling 
communication,  an  I/O  control  unit  (A)  31  1  for  controlling 
the  printer  unit  309  and  the  scanner  unit  31  0,  an  I/O  con- 
trol  unit  (B)  315  for  controlling  the  console  panel  312 
and  the  key  pad  31  3,  an  encoder  31  6  capable  of  encod- 
ing  in  accordance  with  an  encoding  system  of  the  des- 
tination  device,  and  a  header  appending  unit  31  7  for  ap- 
pending  a  header  to  a  communication  document. 

Fig.  3  shows  a  time  chart  of  processing  timing  of  the 
scanner  unit  310  and  the  communication  control  unit 
308.  In  Fig.  3,  solid  lines  for  the  units  shown  on  the  or- 
dinate  represent  the  process  times. 

In  (101)  of  Fig.  3,  the  communication  control  unit 
308  makes  a  call  to  and  negotiation  with  a  destination 
device.  In  (1  02),  the  scanner  unit  31  0  starts  to  read  the 
entire  transmission  document  (for  example,  three  pages 
of  documents  when  they  comprise  three  pages),  and  in 
(103)  it  completes  to  read  the  entire  document.  In  (105), 
the  communication  control  unit  308  is  in  a  send  mode, 
and  in  (1  06)  it  terminates  the  transmission.  In  (1  04),  the 
scanner  unit  310  and  the  communication  control  unit 
308  are  asynchronous,  that  is,  they  operate  independ- 
ently  (asynchronous  state). 

In  Fig.  4,  after  the  call  and  the  negotiation  by  the 
communication  control  unit  308  have  been  completed, 
the  scanner  unit  31  0  starts  the  reading  and  the  data  from 
the  scanner  unit  31  0  is  stored  in  the  image  memory  307 
so  that  the  accumulation  in  the  image  memory  increases 
with  time.  On  the  other  hand,  the  stored  data  is  sent  by 
the  transmission  control. 

When  the  scanner  unit  31  0  has  read  three  pages  of 
document  (103),  the  memory  capacity  is  maximum  and 
it  gradually  decreases,  and  the  transmission  is  finally 
terminated  (106). 

While  the  scanner  unit  310  reads  the  entire  docu- 
ment,  the  scanner  unit  31  0  and  the  communication  con- 
trol  unit  308  operate  asynchronously  (104). 

Fig.  5  shows  a  time  chart  of  an  operation  of  the 
scanner  unit  310  and  the  communication  control  unit 
308  in  the  image  memory  full  mode  in  the  present  em- 
bodiment.  In  Fig.  5,  solid  lines  for  the  units  shown  on  the 
ordinate  represent  the  process  times.  The  like  opera- 
tions  to  those  shown  in  Fig.  3  are  designated  by  the  like 
numerals. 

In  (101)  of  Fig.  5,  the  communication  control  unit 

makes  a  call  to  and  negotiation  with  the  destination  de- 
vice.  In  (202),  the  reading  of  the  document  is  interrupted 
by  the  memory  full  state.  In  (203),  the  reading  is  re- 
sumed  by  an  image  memory  vacancy  state.  In  (204),  the 

5  entire  transmission  document  has  been  read.  In  (106), 
the  transmission  control  unit  310  terminates  the  trans- 
mission,  and  in  (105),  it  transmits  the  data.  In  (104),  the 
scanner  unit  310  and  the  communication  control  unit 
308  are  asynchronous,  that  is,  they  operate  independ- 

10  ently  (asynchronous  state).  In  (201),  the  scanner  unit 
310  and  the  communication  control  unit  308  are  syn- 
chronous  so  that  the  data  in  the  memory  increases  and 
decreases. 

Fig.  6  shows  a  change  in  time  of  the  memory  ca- 
15  pacity  in  the  image  memory  307.  An  ordinate  represents 

an  image  memory  capacity  110,  an  abscissa  represents 
a  time  and  a  broken  line  represents  a  boundary  to  the 
memory  full  state. 

In  Fig.  5,  when  the  call  and  the  negotiation  by  the 
20  communication  control  unit  308  are  completed  (101), 

the  scanner  unit  310  starts  the  reading.  The  scanner  unit 
310  operates  without  interruption  independently  from 
the  communication  control  unit  until  the  memory  full 
state  is  reached  (202).  The  transmission  is  also  done  in 

25  parallel  and  the  scanner  unit  310  and  the  communica- 
tion  control  unit  308  operate  independently  and  asyn- 
chronously  (104). 

When  the  memory  full  state  is  reached,  the  reading 
is  interrupted  (202).  The  transmission  is  made  by  the 

30  transmission  control  unit  and  the  reading  is  resumed 
when  the  image  memory  307  becomes  vacant  (203). 
The  interruption  and  the  transmission  are  repeated  until 
the  entire  document  is  read  (204).  During  this  period  the 
scanner  unit  310  and  the  communication  control  unit 

35  308  operate  synchronously  (201). 
In  Fig.  6,  when  the  call  and  the  negotiation  by  the 

communication  control  unit  308  are  completed,  the 
scanner  unit  310  starts  the  reading.  The  data  from  the 
scanner  unit  31  0  is  stored  in  the  image  memory  and  the 

40  stored  data  in  the  image  memory  307  increases  with 
time.  On  the  other  hand,  the  stored  data  is  sent  by  the 
transmission  control. 

The  scanner  unit  310  interrupts  the  reading  at  the 
memory  full  state  (202).  It  resumes  the  reading  when 

45  the  image  memory  307  becomes  vacant  by  the  trans- 
mission  by  the  transmission  control  (203).  The  interrup- 
tion  and  the  transmission  are  repeated  until  the  entire 
document  is  read  (204).  During  this  period,  the  scanner 
unit  31  0  and  the  communication  control  unit  308  operate 

so  synchronously  (201).  The  memory  capacity  decreases 
and  increases  from  time  to  time,  and  after  the  reading 
has  been  completed,  the  memory  capacity  gradually  de- 
creases  and  the  transmission  is  finally  terminated  (1  06). 

Figs.  7  and  8  show  flow  charts  of  processes  in  the 
55  present  embodiment  and  Fig.  9  shows  a  block  diagram 

of  flow  of  image  data  in  the  present  embodiment. 
The  image  data  read  from  the  transmission  docu- 

ment  (501)  is  encoded  (502)  and  stored  in  the  image 
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memory  307  (503). 
Figs.  10A  and  10B  show  status  of  memroy  blocks 

in  the  image  memory  307. 
In  the  present  embodiment,  the  image  memory  307 

is  divided  into  1  00  blocks.  Fig.  1  0A  shows  that  60  blocks 
are  vacant,  and  Fig.  10B  shows  the  image  memory  full 
state.  One  block  has  a  memory  capacity  of  8K  bytes. 

In  the  present  embodiment,  the  image  memory  307 
is  used  by  block,  and  the  status  of  the  image  memory 
307  is  controlled  by  controlling  the  memory  blocks. 
Namely,  the  CPU  105  manages  the  number  of  vacant 
memory  blocks  to  determine  if  the  image  memory  is  full 
or  not. 

In  the  present  embodiment,  since  the  data  in  the 
memory  block  is  erased  after  the  transmission,  the 
memory  block  becomes  vacant  and  it  may  be  repeatedly 
used. 

The  process  in  the  present  embodiment  is  ex- 
plained  in  detail  with  reference  to  Figs.  7  and  8. 

When  the  document  sheet  (or  original  sheet)  is  set 
(S401  ),  the  CPU  305  checks  if  the  image  memory  is  full 
or  not  (S403).  The  image  memory  full  state  means  that 
the  number  of  vacant  block  in  the  memory  is  zero. 

If  the  image  memory  is  full,  the  memory  full  state  is 
displayed  on  the  console  panel  312  (S402)  and  the  proc- 
ess  is  terminated. 

If  the  image  memory  is  vacant,  a  call  is  made  (S405) 
to  a  destination  address  received  from  the  key  pad  31  3 
(S404)  through  the  communication  control  unit  308.  The 
CPU  305  determines  if  the  connection  has  been  estab- 
lished  by  the  call  or  not  (S406). 

If  the  connection  is  not  established,  the  CPU  305 
determines  whether  the  destination  device  is  busy  or  not 
(S407).  If  it  is  busy,  the  busy  state  is  displayed  on  the 
console  panel  312  (S408)  and  the  input  of  the  destina- 
tion  address  is  again  accepted.  If  it  is  not  busy,  the  input 
of  the  destination  address  is  also  accepted. 

If  the  connection  is  established,  the  communication 
control  unit  308  starts  the  negotiation  with  the  destina- 
tion  device  (S409).  In  the  negotiation,  a  sheet  size,  a 
resolution  power  and  a  coding  system  are  determined 
in  accordance  with  a  receiving  capability  of  the  destina- 
tion  device. 

After  the  negotiation  (S410),  the  scanner  unit  310 
starts  the  reading  through  the  I/O  control  unit  (A)  311  is 
accordance  with  the  sheet  size  and  the  resolution  power 
determined  in  the  negotiation  (S411). 

The  block  number  N  is  set  to  "1"  (S412)  and  the 
block  number  M  is  set  to  "1"  (S413).  The  data  is  read 
into  (or  written  in)  the  N-th  block  while  it  is  encoded  by 
the  encoder  31  6  by  the  encoding  system  determined  by 
the  negotiation  (S414).  Where  N  and  M  are  equal,  it 
identifies  the  same  memory  block. 

The  CPU  305  determines  if  the  N-th  block  is  the  last 
block  or  not  (S415).  If  it  is  not  the  last  block,  the  CPU 
305  determines  if  the  N-th  block  is  in  a  data  full  state  or 
not  (S416). 

If  it  is  in  the  data  full  state,  the  CPU  305  determines 

if  the  image  memory  307  is  full  or  not  (S421)  to  deter- 
mine  if  the  data  can  be  read  into  the  next  block.  If  the 
memory  is  not  full,  N  is  incremented  by  one  (S422)  and 
the  data  is  read  into  the  N-th  block  (S423). 

5  If  the  data  full  state  is  not  detected  in  S41  6,  the  CPU 
305  determines  whether  the  entire  document  has  been 
read  or  not  (S417).  When  it  has  been  read,  the  N-th 
block  is  designated  as  the  last  block  (S419)  and  the 
reading-in  (or  writing)  is  terminated  (S420).  If  the  entire 

10  document  has  not  been  read,  the  data  is  further  read 
into  the  N-th  block  (S418).  Then,  the  process  returns  to 
S415. 

If  the  image  memory  is  full  in  S421  ;  the  memory  full 
state  is  displayed  on  the  console  panel  312  (S424)  and 

is  the  reading-in  is  interrupted  until  the  memory  block  be- 
comes  vacant  (S425). 

If  the  N-th  block  is  the  last  block  in  S415,  the  CPU 
305  determines  if  the  M-th  block  is  under  transmission 
or  not  (S426).  If  it  is  not,  the  M-th  block  is  sent  through 

20  the  communication  control  unit  308  (S427). 
The  CPU  305  determines  if  the  transmission  of  the 

M-th  block  has  been  completed  or  not  (S428).  If  it  has, 
the  CPU  305  erases  the  data  in  the  M-th  block  (S429). 
Thus,  the  block  becomes  vacant  and  can  be  reused.  If 

25  the  transmission  has  not  been  completed,  the  process 
returns  to  S415. 

After  S429,  the  CPU  305  determines  if  the  reading- 
in  is  being  interrupted  or  not  (S430).  If  it  is,  the  writing 
is  resumed  (S431). 

30  The  CPU  305  determines  if  the  M-th  block  transmit- 
ted  is  the  last  block  or  not  (S432).  If  it  is  not  the  last 
block,  the  block  number  M  is  incremented  by  one  (S433) 
and  the  CPU  305  determines  if  there  is  data  in  the  M-th 
block  (S434).  If  there  is,  the  process  returns  to  S427, 

35  and  if  there  is  not,  the  process  returns  to  S415. 
If  it  is  the  last  block  in  S432,  the  communication  is 

terminated  (S435). 
In  the  present  embodiment,  the  transmission  with- 

out  page-by-page  synchronization  is  attained  through 
40  the  above  control. 

While  the  image  memory  is  divided  into  blocks  in 
the  present  embodiment,  the  image  memory  may  be 
substituted  by  a  hard  disk  which  is  divided  into  sectors. 

A  memory  control  operation  in  the  present  embod- 
45  iment  is  now  explained  in  detail  with  reference  to  Figs. 

11  to  15. 
As  shown  in  Fig.  1  1  ,  the  communication  control  unti 

308  comprises  a  transmission  control  unit  308-1  and  a 
reception  control  unit  308-2. 

so  The  image  memory  307  comprises  a  memory  con- 
trol  unit  307-1  ,  a  data  reservation  unit  307-2,  a  memory 
307-3  and  a  buffer  307-4.  The  memory  control  unit 
307-1  controls  memory  information,  page  information 
and  buffer  information. 

55  The  control  of  the  memory  information  is  first  ex- 
plained. 

In  the  present  embodiment,  the  memory  space 
(memory  area)  is  divided  into  ten  8K-byte  blocks  (mem- 
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ory  bloks).  Those  memory  blocks  are  managed  by  the 
memory  information  as  shown  in  Fig.  12A.  Numeral  2-1 
denotes  a  pointer  for  linking  the  memory  information, 
numeral  2-2  denotes  a  busy  flag  for  indicating  whether 
the  memory  block  is  in  use  or  not,  numeral  2-3  denotes 
a  start  address  of  the  memory  block,  and  numeral  2-4 
denotes  data  length  of  the  data  from  the  start  address, 
which  is  8K  bytes  at  maximum. 

The  memory  information  is  provided  one  for  each 
memory  block,  and  100  memory  information  are  man- 
aged  in  the  present  embodiment. 

When  data  is  to  be  reserved,  the  memory  informa- 
tion  which  has  "0"  (off)  in  the  busy  flag  2-2  thereof  is 
searched.  If  it  is  detected,  the  busy  flag  2-2  is  set  to  "1  " 
(on)  so  that  the  data  can  be  written  thereinto.  This  op- 
eration  is  called  acquisition  of  memory  information. 

When  the  memory  information  is  acquired,  the  data 
is  stored  starting  from  the  start  address  2-3.  If  the  mem- 
ory  information  is  not  acquired,  that  is,  all  busy  flags  are 
"1"  (on),  it  indicates  that  the  memory  is  full.  If  the  data 
is  larger  than  8K  bytes,  the  memory  information  is  fur- 
ther  acquired  to  write  the  data. 

In  order  to  assure  the  order  of  the  data,  the  pointer 
2-1  is  linked  in  the  sequence  of  use. 

The  memory  information  thus  prepared  is  linked  to 
the  page  information. 

The  management  of  the  page  information  is  now  de- 
scribed. 

In  the  facsimile  device  of  the  present  embodiment, 
the  maximum  number  of  document  sheets  that  can  be 
stored  is  1  20  sheets.  The  page  information  is  associated 
with  the  number  of  document  sheets  that  can  be  stored, 
and  there  are  120  page  information  in  total. 

The  page  information  is  formated  as  shown  in  Fig. 
1  2B.  Numeral  2-5  denotes  a  pointer  for  linking  the  page 
information,  numeral  2-6  denotes  a  busy  flag  for  indicat- 
ing  whether  the  page  information  is  in  use  or  not,  nu- 
meral  2-7  denotes  document  information  which  retains 
an  image  document  size,  a  resolution  and  a  compres- 
sion  system,  and  numeral  2-8  denotes  a  memory  infor- 
mation  pointer  to  which  the  compressed  image  data  is 
linked. 

When  the  page  information  is  to  be  reserved,  the 
page  information  having  the  busy  flag  2-6  which  is  "0" 
(off)  is  searched.  If  it  is  detected,  the  busy  flag  206  is 
set  to  "1  "  (on).  This  operation  is  called  acquisition  of  the 
page  information. 

When  the  page  information  is  acquired,  the  docu- 
ment  information  is  stored  in  the  page  information.  The 
memory  information  is  acquired  so  that  the  image  data 
of  that  page  can  be  saved. 

In  the  present  embodiment,  the  page  buffer  307-4 
is  used  and  the  buffer  information  manages  the  page 
buffer  (Fig.  12C). 

The  buffer  307-4  is  located  at  a  different  area  from 
that  of  the  memory  307-3  which  saves  the  image  data 
and  it  is  of  160K  byte  size  which  is  divided  into  20  8K- 
byte  blocks  called  buffer  blocks. 

Ten  of  the  buffer  blocks  form  one  unit  to  be  assigned 
to  one  page,  which  is  called  a  buffer  unit.  There  are  two 
buffer  units  in  total  and  each  buffer  unit  comprises  ten 
buffer  blocks. 

5  The  buffer  unit  is  used  for  each  page  and  it  cannot 
be  used  across  pages. 

The  buffer  block  is  managed  by  the  buffer  informa- 
tion  as  the  memory  block  is,  in  the  following  manner. 

Numeral  2-9  denotes  a  pointer  for  linking  the  buffer 
10  information,  numeral  2-10  denotes  a  busy  flag  which  in- 

dicates  whether  the  buffer  block  is  in  use  or  not,  numeral 
2-12  denotes  a  start  address  of  the  buffer  block,  and 
numeral  2-11  denotes  data  length  of  the  data  from  the 
start  address  2-12,  which  is  8K  bytes  at  maximum. 

is  The  buffer  information  is  provided  one  for  each  buff- 
er  block.  Twenty  buffer  information  are  managed  in  the 
present  embodiment. 

When  the  buffer  block  is  to  be  used,  the  memory 
information  having  the  busy  flag  2-10  which  is  "0"  (off) 

20  is  searched.  When  it  is  detected,  the  busy  flag  2-10  is 
set  to  "1  "  (on)  so  that  the  data  can  be  written.  This  op- 
eration  is  called  acquisition  of  the  buffer  information. 

If  at  least  one  of  the  buffer  blocks  in  the  buffer  unit 
is  in  use,  the  unit  is  in  use. 

25  After  the  use  of  the  acquired  information,  the  busy 
flag  is  set  to  "0"  (off)  so  that  it  can  be  acquired  again. 
This  operation  is  called  release. 

The  memory  control  operation  in  the  transmission 
mode  by  the  management  information  is  explained  be- 

30  low. 
The  memory  control  unit  307-1  is  accessable  by  two 

control  units.  One  is  the  data  reservation  unit  307-2  for 
writing  data  to  the  memory  control  unit  307-1  and  the 
other  is  the  transmission  control  unit  308-1  for  reading 

35  data  from  the  memory  control  unit  307-1  . 
The  data  reservation  unit  307-2  acquires  the  infor- 

mation  and  writes  the  data.  The  transmission  control 
unit  308-1  reads  the  data,  sends  it  to  the  line  and  releas- 
es  the  information. 

40  Fig.  13  shows  a  communication  sequence  among 
the  memory  control  unit  307-1  ,  the  data  reservation  unit 
307-2  and  the  transmission  control  unit  308-1  .  The  com- 
munication  is  executed  under  the  control  of  the  CPU 
305. 

45  When  the  data  is  to  be  written,  the  data  reservation 
unit  307-2  requests  the  page  information  acquisition  to 
the  memory  control  unit  307-2  (3-1). 

In  response  to  the  request  for  the  page  information 
acquisition,  the  memory  control  unit  307-1  acquires  the 

so  page  information  in  the  manner  described  above.  When 
it  acquires,  it  sends  an  address  of  the  page  information 
to  the  data  reservation  unit  307-2  (process  1  in  Fig.  13). 

The  data  reservation  unit  307-2  then  requests  the 
acquisition  of  the  memory  information  to  the  memory 

55  control  unit  307-1  (3-3).  In  response  to  the  request  for 
the  memory  information  acquisition,  the  memory  control 
unit  307-1  acquires  the  memory  information.  When  it  ac- 
quires,  it  sends  an  address  of  the  memory  information 

5 
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to  the  data  reservation  unit  307-2  (process  2  of  Fig.  1  3). 
The  data  reservation  unit  307-2  writes  the  data 

starting  from  the  address  of  the  memory  block  of  the  ac- 
quired  memory  information. 

When  the  data  has  been  written,  or  when  one  mem- 
ory  block  becomes  full,  the  data  reservation  unit  307-2 
requests  the  memory  information  page  link  to  the  mem- 
ory  control  unit  307-1  (3-5). 

The  memory  control  unit  307-1  links  the  requested 
memory  information  to  the  previously  acquired  page  in- 
formation  (process  3  in  Fig.  13). 

In  this  manner  the  data  is  written  in  the  page  infor- 
mation.  After  one  page  of  data  has  been  written,  the  data 
reservation  unit  307-2  again  acquires  the  page  informa- 
tion  and  writes  the  data  in  the  manner  described  above. 

The  memory  control  unit  307-1  links  the  newly  ac- 
quired  page  information  to  the  previously  acquired  page 
information  to  keep  the  page  sequence. 

The  address  of  the  page  information  acquired  by 
the  data  reservation  unit  307-2  is  sent  to  the  transmis- 
sion  control  unit  308-1  (3-6). 

The  transmission  control  unit  308-1  requests  the 
data  writing  to  the  memory  control  unit  307-1  by  using 
the  address  of  the  page  information  as  a  parameter 
(3-7). 

The  memory  control  unit  307-1  sends  the  memory 
information  which  is  linked  to  the  page  information  at  the 
page  information  address  sent  from  the  transmission 
control  unit  308-1  ,  to  the  transmission  control  unit  308-1 
and  changes  the  linkage  of  the  memory  information 
(process  4  in  Fig.  13). 

The  transmission  control  unit  308-1  reads  in  (or 
writes)  the  data  starting  from  the  address  of  the  memory 
block  of  the  memory  information  sent  from  the  memory 
control  unit  307-1  and  sends  the  data  to  the  line. 

After  the  reading-in,  the  transmission  control  unit 
308-1  requests  the  memory  information  release  to  the 
memory  control  unit  307-1  (3-9).  The  memory  control 
unit  307-1  then  releases  the  memory  (process  5  in  Fig. 
13). 

In  this  manner,  the  memory  information  acquired 
and  written  by  the  data  reservation  unit  307-2,  and  the 
memory  block  are  written  and  released  by  the  transmis- 
sion  control  unit  308-1. 

In  the  operation  of  transmission  of  the  data  while  it 
is  stored  in  the  memory  (simultaneous  store/  transmis- 
sion),  the  acquisition  and  the  release  for  the  memory 
information  are  repeated  during  the  transmission.  How- 
ever,  since  the  write  speed  of  the  data  reservation  unit 
is  normally  higher  than  the  write  speed  of  the  transmis- 
sion  control  unit,  the  memory  capacity  may  be  short  at 
a  point  P  (4-1)  shown  in  Fig.  14  but  in  the  above  oper- 
ation,  the  operation  may  be  stopped  but  the  operation 
is  never  terminated  so  long  as  the  processes  2,  3,  4  and 
5  are  repeated.  Even  if  the  memory  capacity  is  short  at 
the  point  P,  the  memory  information  is  finally  released 
by  the  transmission  control  unit  308-1  so  that  the  use  of 
the  memory  is  permitted. 

Thus,  during  such  an  operation,  the  point  P  is  not 
set  at  the  actual  memory  full  point  but  set  at  a  point  P' 
(4-2)  at  which  the  memory  still  has  a  small  available  ar- 
ea.  (In  the  present  embodiment,  the  point  P'  is  set  at  10 

5  memory  blocks.) 
Thus,  since  10  memory  blocks  always  remain, 

those  ten  blocks  may  be  used  for  other  operation. 
In  the  present  embodiment,  those  memory  blocks 

are  used  for  reception.  Even  if  some  blocks  are  used  for 
10  the  reception,  the  success  of  acquisition  is  not  returned 

to  the  data  reservation  unit  307-2  when  the  block  is  re- 
leased  by  the  transmission  control  unit  308-1  and  so 
long  as  the  remaining  blocks  reach  ten  blocks  (process 
2). 

is  Where  the  above  control  is  repeated,  the  memory 
information  released  by  the  transmission  control  unit 
may  sometimes  be  used  for  the  reception  so  that  the 
writing  of  the  data  may  not  be  attained. 

Accordingly,  during  the  above  operation  (send-with- 
20  storage  mode  or  simultaneous  store/transmission 

mode),  the  data  is  written  by  using  the  non-busy  buffer 
unit.  Since  the  buffer  unit  is  used  unit  by  unit  as  de- 
scribed  above,  the  buffer  information  cannot  be  used  for 
the  reception  even  if  it  is  released  by  the  transmission 

25  control  unit  308-1  (process  2). 
When  the  memory  information  is  released  and  there 

are  ten  or  more  memory  blocks,  the  data  reservation  unit 
307-2  and  the  transmission  control  unit  308-1  again  use 
the  memory  block  (process  2). 

30  In  this  manner,  the  memory  block  and  the  buffer 
block  are  effectively  utilized  in  accordance  with  the 
number  of  remaining  blocks  and  the  operation  so  that 
the  termination  of  the  operation  in  the  course  is  prevent- 
ed. 

35  Since  the  buffer  unit  used  in  the  present  embodi- 
ment  is  used  page  by  page,  it  cannot  be  used  frequently 
when  the  memory  information  is  not  acquired  because 
the  buffer  unit  cannot  be  used  across  pages.  If  all  of  the 
two  buffer  units  are  used  up,  the  data  of  the  next  page 

40  cannot  be  written. 
Accordingly,  as  a  condition  to  use  the  buffer  unit, 

the  buffer  unit  may  be  used  only  when  the  page  into 
which  the  data  is  being  written  and  the  page  from  which 
the  data  is  being  read  are  equal. 

45  A  control  flow  of  the  CPU  305  which  executes  the 
above  operation  is  shown  in  Figs.  15Ato  15G. 

Fig.  15A  (process  1)  shows  a  process  flow  when 
the  memory  control  unit  307-1  requests  the  acquisition 
of  the  page  information. 

50  Fig.  15B  (process  2),  Fig.  15C  (process  2-1)  and 
Fig.  15D  (process  2-2)  show  a  process  flow  when  the 
memory  control  unit  307-1  requests  the  acquisition  of 
the  memory  information. 

Fig.  15E  (process  3)  shows  a  process  flow  when 
55  the  memory  control  unit  307-1  requests  the  memory  in- 

formation  page  link. 
Fig.  1  5F  (process  4)  shows  a  process  flow  when  the 

memory  control  unit  307-1  requests  the  data  writing. 

6 
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Fig.  15G  (process  5)  shows  a  process  flow  when 
the  memory  control  unit  307-1  requests  the  memory  in- 
formation  release. 

In  the  present  embodiment,  the  processes  1  ,  2  and 
3  are  requested  by  the  data  reservation  unit  307-2,  and 
the  process  4  and  5  are  requested  by  the  transmission 
control  unit  308-1. 

In  the  process  1  ,  when  the  page  information  acqui- 
sition  is  requested,  the  page  information  having  the  busy 
flag  which  is  "0"  (off)  is  searched  (a-1).  Then,  whether 
the  page  information  having  the  off  flag  has  been  de- 
tected  or  not  is  checked  (a-2).  If  it  is,  the  busy  flag  there- 
of  is  set  to  "1"  (on)  (a-3)  and  the  success  in  acquiring 
the  page  information  and  the  address  of  the  page  infor- 
mation  are  returned  to  the  data  reservation  unit  (a-4).  If 
it  is  not  acquired,  the  failure  to  acquisition  (or  Non-Ac- 
quire)  is  returned  (a-5). 

In  the  process  2,  upon  request  of  the  memory  infor- 
mation  acquisition,  the  content  of  the  access  to  the 
memory  307-3  is  checked  (b-1  ).  Whether  it  is  the  send- 
with-storage  mode  or  not  is  checked  (b-2),  and  if  it  is, 
the  number  of  remaining  blocks  of  the  memory  is 
checked  (b-3).  Whether  the  number  of  remaining  blocks 
is  ten  or  more  or  not  is  checked  (b-4),  and  if  it  is  ten  or 
more,  the  memory  information  busy  flag  is  searched  (b- 
5),  and  the  address  of  the  retrieved  memory  information 
and  the  success  of  the  memory  information  acquisition 
are  returned  to  the  data  reservation  unit  (b-6).  If  the  op- 
eration  is  not  the  send-with-storage  mode,  the  process 
2-1  is  executed.  If  the  number  of  remaining  blocks  is  less 
than  ten  in  (b-4),  whether  the  condition  to  use  the  buffer 
307-4  is  met  or  not  is  determined  (b-7).  The  condition  to 
use  the  buffer  307-4  has  been  described  above.  If  the 
buffer  307-4  may  be  used,  the  process  2-2  is  executed 
to  acquire  the  buffer  (b-8).  If  the  buffer  may  not  be  used 
in  (b-7),  the  request  from  the  data  reservation  unit  307-2 
is  stored  (for  the  confirmation  in  the  process  5)  (b-9)  and 
the  failure  of  the  memory  information  acquisition  is  re- 
turned  to  the  data  reservation  unit  307-2  (b-10). 

In  the  process  2-1,  the  operation  which  is  not  the 
simultaneous  store/transmission  is  executed.  The 
memory  information  having  the  off  busy  flag  is  first 
searched  (c-1  ).  Whetherthe  memory  information  having 
the  off  busy  flag  has  been  detected  or  not  is  checked  (c- 
2)  ,  and  if  it  is  detected,  the  address  of  the  memory  in- 
formation  and  the  success  of  the  memory  information 
acquisition  are  returned  to  the  data  reservation  unit  (c- 
3)  .  If  it  is  not  detected,  the  request  from  the  data  reser- 
vation  unit  307-2  is  stored  (c-4)  and  the  failure  of  the 
memory  information  acquisition  is  returned  (c-5). 

In  the  process  2-2,  the  buffer  is  acquired.  The  buffer 
information  having  the  off  busy  flag  is  searched  (d-1), 
and  whether  the  buffer  information  having  the  off  busy 
flag  has  been  detected  or  not  is  checked  (d-2).  If  it  is 
detected,  the  address  of  the  buffer  information  and  the 
success  of  the  buffer  information  acquisition  are  re- 
turned  to  the  data  reservation  unit  (d-3).  If  it  is  not  de- 
tected,  the  request  form  the  data  reservation  unit  307-2 

is  stored  (d-4)  and  the  failure  of  the  buffer  information 
acquisition  is  sent  (d-5). 

In  the  process  3,  upon  request  of  the  memory  infor- 
mation  page  link,  the  memory  information  is  linked  to 

5  the  designated  page  information  (e-1)  and  the  request 
of  the  data  writing  from  the  transmission  control  unit 
308-1  is  checked  (e-2).  If  the  request  has  been  issued, 
the  memory  information  at  the  head  address  is  linked  to 
the  next  memory  information  and  the  memory  informa- 

10  tion  at  the  head  address  is  sent  to  the  transmission  con- 
trol  unit  308-1  (e-3). 

In  the  process  4,  upon  request  of  the  data  reading- 
in,  whetherthe  memory  307-3  is  linked  to  the  designated 
page  information  or  not  is  checked  (f-1  ).  If  it  has  already 

is  been  linked  by  the  link  request  by  the  data  reservation 
unit  307-2,  the  memory  information  at  the  head  address 
is  linked  to  the  next  memory  information  and  the  mem- 
ory  information  at  the  head  address  is  sent  to  the  trans- 
mission  control  unit  (f-2).  If  it  has  not  been  linked,  the 

20  request  of  the  transmission  control  unit  308-1  is  stored 
(f-3). 

In  the  process  5,  upon  request  of  the  memory  infor- 
mation  release,  the  busy  flag  of  the  designated  memory 
information  is  set  to  "0"  (off)  (g-1)  and  the  request  for 

25  the  memory  acquisition  from  the  data  reservation  unit 
307-2  is  checked  (g-2).  If  the  request  has  been  issued, 
the  busy  flag  of  the  memory  information  is  set  to  "1  "  (on) 
and  the  address  of  the  memory  information  and  the  suc- 
cess  of  the  memory  information  acquisition  are  sent  to 

30  the  data  reservation  unit  307-2  (g-3). 
While  the  memory  control  in  the  transmission  mode 

of  the  facsimile  device  has  been  explained  in  the  present 
embodiment,  a  similar  process  may  be  applied  to  a  re- 
ceiving  operation  having  the  above  characteristic. 

35 

Claims 

1  .  a  facsimile  device  comprising: 
40 

read  means  (310)  for  reading  a  document 
(103); 
image  memory  means  (307)  for  storing  a  plu- 
rality  of  pages  of  image  information  of  the  doc- 

45  ument  read  by  read  means; 
transmission  means  (308)  for  transmitting  the 
image  information  stored  by  said  image  mem- 
ory  means;  and 
control  means  (302,  305)  for  controlling  the 

so  reading  of  the  document,  the  storing  of  the  read 
image  information  and  the  reading  of  the  stored 
image  information  and  performing  in  parallel 
the  storing  and  the  transmisssion  of  the  image 
information; 

55  said  control  means  reading  the  document  asyn- 
chronously  with  the  transmission  of  the  image 
information  until  the  amount  of  image  informa- 
tion  in  said  image  memory  means  reaches  a 
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predetermined  amount  (110,  111), 

characterized  in  that 

said  control  means  reads  the  document  syn- 
chronously  with  the  transmission  of  the  image 
information  when  the  amount  of  image  informa- 
tion  in  said  image  memory  means  reaches  the 
predetermined  amount,  and 
said  control  means  controls  the  reading  of  the 
document  and  the  storing  of  the  read  image  in- 
formation,  during  controlling  the  reading  of  the 
document  asynchronously  with  the  transmis- 
sion  of  the  image  information,  so  that  a  vacant 
area  may  remain  in  said  image  memory  means. 

2.  A  facsimile  device  according  to  claim  1  wherein  said 
control  means  (302,316)  converts  the  read  image 
information  to  coded  data  to  be  processed  by  a  des- 
tination  device  and  stores  the  same  in  said  image 
memory  means  after  the  negotiation  (101  ,409,41  0) 
with  the  destination  device. 

3.  A  facsimile  device  according  to  any  of  claims  1  or  2 
wherein  said  image  memory  means  includes  an  im- 
age  memory  (307-3)  and  a  buffer  memory  (307-4), 
and  said  control  means  determines  whether  to  use 
said  image  memory  or  said  buffer  memory  in  ac- 
cordance  with  the  remaining  memory  capacity  of 
said  image  memory. 

4.  A  facsimile  transmission  method  comprising  the 
steps  of  : 

reading  a  document  ; 
storing  image  information  of  the  document  into 
an  image  memory  and  reading  the  stored  im- 
age  information  from  said  image  memory  for 
transmission,  said  image  memory  storing  a  plu- 
rality  of  pages  of  image  information  of  the 
document  ; 
reading  the  document  asynchronously  with  the 
transmission  of  the  image  information  (1  04)  un- 
til  the  amount  of  image  information  in  said  im- 
age  memory  reaches  a  predetermined 
amount  ; 

characterized  by  the  steps  of  : 

reading  the  document  synchronously  with  the 
transmission  of  the  image  information  (201) 
when  the  amount  of  image  information  in  said 
image  memory  reaches  the  predetermined 
amount,  and 
reading  the  document  and  storing  the  read  im- 
age  information,  during  the  reading  of  the  doc- 
ument  asynchronously  with  the  transmission  of 
the  image  information,  so  that  a  vacant  area 

may  remain  in  said  image  memory  means. 

5.  A  facsimile  transmission  method  according  to  claim 
4  wherein  the  reading  of  the  document  is  started 

5  after  the  negotiation  with  a  destination  device  and 
the  read  image  information  is  converted  to  a  coded 
data  to  be  processed  by  the  destination  device  and 
stored  in  said  image  memory. 

10 
Patentanspriiche 

1.  Faksimilevorrichtung  mit 

is  einer  Leseeinrichtung  (310)  zum  Einlesen  ei- 
nes  Dokuments  (103); 
einer  Bildspeichereinrichtung  (307)  zum  Spei- 
chern  einer  Vielzahl  an  Bildinformationsseiten 
des  von  der  Leseeinrichtung  eingelesenen  Do- 

20  kuments; 
einer  Ubertragungseinrichtung  (308)  zur  Uber- 
tragung  der  von  der  Bildspeichereinrichtung 
gespeicherten  Bildinformationen;  und 
einer  Steuereinrichtung  (302,  305)  zur  Steue- 

25  rung  des  Einlesens  des  Dokuments,  der  Spei- 
cherung  der  eingelesenen  Bildinformationen 
und  des  Einlesens  der  gespeicherten  Bildinfor- 
mationen  sowie  zur  parallelen  Durchfuhrung 
der  Speicherung  und  der  Ubertragung  der  Bild- 

30  informationen; 
wobei  die  Steuereinrichtung  das  Einlesen  des 
Dokuments  asynchron  zu  der  Ubertragung  der 
Bildinformationen  durchfuhrt,  bis  die  Menge  an 
Bildinformationen  in  der  Bildspeichereinrich- 

35  tung  eine  vorbestimmte  Menge  (110,  111)  er- 
reicht, 

dadurch  gekennzeichnet,  daft 

40  die  Steuereinrichtung  das  Dokument  synchron 
zu  der  Ubertragung  der  Bildinformationen  ein- 
liest,  wenn  die  Menge  an  Bildinformationen  in 
der  Bildspeichereinrichtung  die  vorbestimmte 
Menge  erreicht,  und 

45  die  Steuereinrichtung  das  Einlesen  des  Doku- 
ments  und  die  Speicherung  der  eingelesenen 
Bildinformationen  steuert  wahrend  das  Einle- 
sen  des  Dokuments  asynchron  zu  der  Ubertra- 
gung  der  Bildinformationen  gesteuert  wird,  so 

so  dal3  in  der  Bildspeichereinrichtung  ein  leerer 
Bereich  erhalten  werden  kann. 

2.  Faksimilevorrichtung  nach  Anspruch  1, 
wobei  die  Steuereinrichtung  (302,  316)  die 

55  eingelesenen  Bildinformationen  in  durch  eine  Be- 
stimmungseinrichtung  zu  verarbeitende  codierte 
Daten  umwandelt  und  dieselben  nach  der  Wechsel- 
wirkung  (101,  409,  410)  mit  der  Bestimmungsein- 

8 
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richtung  in  der  Bildspeichereinrichtung  speichert. 

3.  Faksimilevorrichtung  nach  einem  der  Anspruche  1 
oder  2, 

wobei  die  Bildspeichereinrichtung  einen  Bild- 
speicher  (307-3)  und  einem  Pufferspeicher  (307-4) 
umfaBt,  und  die  Steuereinrichtung  bestimmt,  ob 
entsprechend  der  verbleibenden  Speicherkapazitat 
des  Bildspeichers  der  Bildspeicher  oder  der  Puffer- 
speicher  Verwendung  findet. 

4.  Faksimileubertragungsverfahren  mit  den  Schritten 

Einlesen  eines  Dokuments; 
Speichern  von  Bildinformationen  des  Doku- 
ments  in  einem  Bildspeicher  und  Einlesen  der 
gespeicherten  Bildinformationen  aus  dem  Bild- 
speicher  zur  Ubertragung,  wobei  der  Bildspei- 
cher  eine  Vielzahl  an  Bildinformationsseiten 
des  Dokuments  speichert; 
Einlesen  des  Dokuments  asynchron  zu  der 
Ubertragung  der  Bildinformationen  (104),  bis 
die  Menge  an  Bildinformationen  in  dem  Bild- 
speicher  eine  vorbestimmte  Menge  erreicht, 

gekennzeichnet  durch 

die  Schritte  Einlesen  des  Dokuments  synchron 
zu  der  Ubertragung  der  Bildinformationen 
(201  ),  wenn  die  Menge  an  Bildinformationen  in 
dem  Bildspeicher  eine  vorbestimmte  Menge  er- 
reicht,  und 
Einlesen  des  Dokuments  und  Speichern  der 
eingelesenen  Bildinformationen  wahrend  das 
Einlesen  des  Dokuments  asynchron  zu  der 
Ubertragung  der  Bildinformationen  erfolgt,  so 
dal3  in  der  Bildspeichereinrichtung  ein  leerer 
Bereich  erhalten  werden  kann. 

5.  Faksimileubertragungsverfahren  nach  Anspruch  4, 
wobei  das  Einlesen  des  Dokuments  nach  der 

Wechselwirkung  mit  einer  Bestimmungseinrichtung 
begonnen  wird  und  die  eingelesenen  Bildinforma- 
tionen  in  durch  die  Bestimmungseinrichtung  zu  ver- 
arbeitende  codierte  Daten  umgewandelt  und  in  dem 
Bildspeicher  gespeichert  werden. 

Revendications 

1  .  Dispositif  de  telecopie  comprenant  : 

un  moyen  de  lecture  (310)  pour  lire  un  docu- 
ment  (103)  ; 
un  moyen  (307)  formant  memoire  d'image  pour 
stocker  une  pluralite  de  pages  d'information 
d'image  du  document  lu  par  le  moyen  de 
lecture  ; 

un  moyen  de  transmission  (308)  pourtransmet- 
tre  I'information  d'image  stockee  par  ledit 
moyen  formant  memoire  d'image  ;  et 
un  moyen  de  commande  (302,  305)  pour  com- 

5  mander  la  lecture  du  document,  le  stockage  de 
I'information  d'image  lue  et  la  lecture  de  I'infor- 
mation  d'image  stockee  et  effectuer  en  paralle- 
le  le  stockage  et  la  transmission  de  I'informa- 
tion  d'image  ; 

10  ledit  moyen  de  commande  lisant  le  document 
de  maniere  asynchrone  avec  la  transmission 
de  I'information  d'image  jusqu'a  ce  que  la  quan- 
tity  d'information  d'image  dans  ledit  moyen  for- 
mant  memoire  d'image  atteigne  une  quantite 

is  predeterminee  (110,  11), 

caracterise  en  ce  que 

ledit  moyen  de  commande  lit  le  document  de 
20  maniere  synchrone  avec  la  transmission  de  Tin- 

formation  d'image  lorsque  la  quantite  d'infor- 
mation  d'image  dans  ledit  moyen  formant  me- 
moire  d'image  atteint  la  quantite  predetermi- 
nee,  et 

25  ledit  moyen  de  commande  commande  la  lectu- 
re  du  document  et  le  stockage  de  I'information 
d'image  lue,  au  cours  d'une  commande  de  la 
lecture  du  document  de  maniere  asynchrone 
avec  la  transmission  de  I'information  d'image, 

30  de  telle  sorte  qu'une  zone  vacante  peut  subsis- 
ter  dans  ledit  moyen  formant  memoire  d'image. 

2.  Dispositif  de  telecopie  selon  la  revendication  1  , 
dans  lequel  ledit  moyen  de  commande  (302,  316) 

35  convertit  I'information  d'image  lue  en  donnees  co- 
dees  destinees  a  etre  traitees  par  un  dispositif  de 
destination  et  stocke  celles-ci  dans  ledit  moyen  for- 
mant  memoire  d'image  apres  la  negociation  (101, 
409,  410)  avec  le  dispositif  de  destination. 

40 
3.  Dispositif  de  telecopie  selon  I'une  quelconque  des 

revendications  1  et  2,  dans  lequel  ledit  moyen  for- 
mant  memoire  d'image  comporte  une  memoire 
(307  -  3)  d'image  et  une  memoire  tampon  (307  -  4), 

45  et  ledit  moyen  de  commande  determine  si  Ton  utili- 
se  ladite  memoire  d'image  ou  ladite  memoire  tam- 
pon,  en  fonction  de  la  capacite  restante  de  memoire 
de  ladite  memoire  d'image. 

so  4.  Procede  de  transmission  de  telecopie  comprenant 
les  etapes  suivantes  : 

lecture  d'un  document  ; 
stockage  d'une  information  d'image  du  docu- 

55  ment  dans  une  memoire  d'image  et  lecture  de 
I'information  d'image  stockee,  a  partir  de  ladite 
memoire  d'image,  pour  une  transmission,  ladi- 
te  memoire  d'image  stockant  une  pluralite  de 

9 
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pages  d'information  d'image  du  document  ; 
lecture  du  document  de  maniere  asynchrone 
avec  la  transmission  de  I'information  d'image 
(104)  jusqu'a  ce  que  la  quantite  d'information 
d'image  dans  ladite  memoire  d'image  atteigne  s 
une  quantite  predeterminee  ; 

caracterise  par  les  etapes  suivantes  : 

lecture  du  document  de  maniere  synchrone  10 
avec  la  transmission  de  I'information  d'image 
(201)  lorsque  la  quantite  d'information  d'image 
dans  ladite  memoire  d'image  atteint  la  quantite 
predeterminee,  et 
lecture  du  document  et  stockage  de  I'informa-  15 
tion  d'image  lue  au  cours  de  la  lecture  du  do- 
cument  de  maniere  asynchrone  avec  la  trans- 
mission  de  I'information  d'image,  de  telle  sorte 
qu'une  zone  vacante  subsiste  dans  ledit  moyen 
formant  memoire  d'image.  20 

Procede  de  transmission  de  telecopie  selon  la  re- 
vendication  4,  dans  lequel  la  lecture  du  document 
commence  apres  la  negociation  avec  un  dispositif 
de  destination  et  I'information  d'image  lue  est  con-  25 
vertie  en  donnees  codees  destinees  a  etre  traitees 
par  le  dispositif  de  destination  et  stockees  dans  la- 
dite  memoire  d'image. 
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